Comparison of DNA extraction methods used to detect bacterial and yeast DNA from spiked whole blood by real-time PCR.
Sepsis is the leading cause of death in intensive care units (ICUs) worldwide and its diagnosis remains a challenge. Blood culturing is the gold standard technique for blood stream infection (BSI) identification. Molecular tests to detect pathogens in whole blood enable early use of antimicrobials and affect clinical outcomes. Here, using real-time PCR, we evaluated DNA extraction using seven manual and three automated commercially available systems with whole blood samples artificially contaminated with Escherichia coli, Staphylococcus aureus, and Candida albicans, microorganisms commonly associated with BSI. Overall, the commercial kits evaluated presented several technical limitations including long turnaround time and low DNA yield and purity. The performance of the kits was comparable for detection of high microorganism loads (106CFU/mL). However, the detection of lower concentrations was variable, despite the addition of pre-processing treatment to kits without such steps. Of the evaluated kits, the UMD-Universal CE IVD kit generated a higher quantity of DNA with greater nucleic acid purity and afforded the detection of the lowest microbial load in the samples. The inclusion of pre-processing steps with the kit seems to be critical for the detection of microorganism DNA directly from whole blood. In conclusion, future application of molecular techniques will require overcoming major challenges such as the detection of low levels of microorganism nucleic acids amidst the large quantity of human DNA present in samples or differences in the cellular structures of etiological agents that can also prevent high-quality DNA yields.